Chronic treatment with the phosphodiesterase type 5 inhibitors sildenafil and tadalafil display anxiolytic effects in Flinders Sensitive Line rats.
There are conflicting results from behavioural studies regarding whether the activation or inhibition of the cGMP-nitric oxide (NO) pathway induces anxiolytic-like behaviour. Sildenafil, an inhibitor of cGMP-selective phosphodiesterase-5, increases anxiety acutely, but previous evidence suggests that its chronic administration may be anxiolytic, and could involve a cholinergic interaction. We used the Flinders Sensitive Line (FSL) rat, a genetic model of depression that presents with increased anxiety- and depression-like behaviour, to investigate the action of chronic treatment with the PDE5 inhibitors sildenafil or tadalafil, with/without atropine on social interaction behaviour, a correlate for anxiety. Fluoxetine was used as positive control, with validation performed using Flinders Resistant Line (FRL) rats. In order to relate behavioural changes to brain penetration, we determined the concentration of sildenafil in cortex and hippocampus of rats following the schedule above using LC-MS/MS. FSL rats displayed significantly reduced social interactive behaviour than FRL rats, while sildenafil, tadalafil, and fluoxetine significantly reversed these deficits. Atropine did not exert effects on social interactive behaviour, nor did it modulate the effects of sildenafil or tadalafil. Sildenafil was present in cortex and hippocampus regions in lower nanomolar concentrations after chronic treatment, in agreement with the binding to PDE5 required for pharmacological effects. This study emphasizes the complicated regulation of anxiety by the cGMP-NO system, and provides supporting evidence for an anxiolytic action after the chronic activation of this pathway. As far as we know this is also the first report to formally demonstrate that sildenafil effectively crosses the blood-brain barrier to elicit central effects.